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THE NORTHERN ENTRANCE TO MORETON BAY 
by A.W. Stephens 
(with J Text-figure and 6 Plates) 
ABSTRACT. At the northern entrance to Moreton Bay there is a Iaige and 
complex tidal delta system of sand banks and channels, which stretches from 
Comboyuro in the southeast to Caloundra in the northwest. The system 
forms a barrier to the passage of beach and surf-zone sand and has trapped 
large quantities of sand, much of which is now being transported from 
Moreton Island towards the mainland. The sandbanks are formed by the 
continuously evolving patterns of ebb and flood dominated channels, which 
are enclosed by linear tidal current ridges and often terminated by parabolic 
sand ridges. Traction load transport by powerful currents is appreciable 
producing a variety of large· and small·scale asymmetric sand ripples. 
INTRODUCTION 
The northern entrance to Moreton Bay (Maxwell 1970) lies between 
the sand islands of Moreton to the east and Bribie to the west, and contains a 
tidal delta system of sand banks and channels (Text-fig. I). Lying to the 
north of Cape Moreton is a chain of sandstone ·reefs', which appear to 
influence the configuration of the entrance shoals and channels. 
The moderate energy wave regime of the southeast Queensland coast 
attempts to transport sand generally from south to north. The smaller 
coastal inlets in the region are bypassed via a shallow crescent shaped bar and 
spit, characteristically asymmetric, the long axis being skewed north in the 
direction of littoral drift. 
The northern entrance to Moreton Bay exhibits a large bypassing 
structure. Under the action of southeast swell generated littoral drift, sand 
tries to cross from Cape Moreton to Skirmish Point (Woorim) on Bribie 
Island, which has resulted in the formation of the complex of banks and 
channels extending from Comboyuro Point to Caloundra Head. This sub· 
marine sand platform forms the outer or seaward tidal delta. Inside the inlet, 
extending from Deception Bay to Tangalooma, is a network of linear tidal 
sand ridges and channels which form the inner or landward tidal delta. 
Similar sand ridges and channels in other countries have been previously 
described by Huthnance (1973), Ludwick (1974), Off(l963), and Robinson 
( 1960, 1966). 
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Text-fig. I Map of the northern part of Moreton Bay. 
Localities illustrated: A -Plate I: B -Plates 2, 5, 6; C- Plate 3; D-Plate 4. 
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CHANNEL AND BANK CONFIGURATIONS 
Seaward delta 
The northern submarine spit platform (Kumar & Sanders 1974, 
p.497) is large and has a shoreline curvature typical of the reverse 'J' beach 
curve. This is usual for northward littoral drift. Normally the point of 
initiation of such shorelines is at a southern rocky headland. which often 
acts as partial barrier to littoral drift on the south side, initiating shoreline 
erosion on the north side during periods of sand starvation. In this case the 
submarine spit curve should begin at Cape Moreton. However, the influence 
of the Cape Moreton-Flinders Reef-Hutchison Shoal ridge is clear. The spit 
curve is abruptly broken at the outer end of North Channel (Text-fig. 1), 
but is in an alignment which suggests a headland somewhere near Flinders 
Reef. There are three possible causes for this sand spit curvature. Firstly it 
could be purely a modern or Holocene response to present wave conditions. 
As seen from aerial photographs and field observations, ocean swell is 
significantly modified by diffraction and refraction around the chain of 
'reefs' north of Cape Moreton. The North Banks-Hamilton Patches platform 
is strongly influenced by swell as well as by tidal currents. Thus the shallow 
submarine outline is kept relatively continuous. However the Northeast 
Channel-Venus Banks area is mainly controlled by tidal currents, and the 
bank-channel outline tends to be convoluted. A possible second control is 
the shoreline of a former stillstand of sea level. The amount of sand trapped 
within the whole complex is so great that it is not likely to have accumulated 
entirely during the Holocene. That is, the bulk of the sand was probably 
trapped within the northern entrance during earlier Pleistocene high still­
stands of sea level. The amount of seaward extension of the ebb tidal delta 
(North Banks area) may have been controlled by the duration and elevation 
of an earlier stillstand. As a third alternative, the outer smoothly curved edge 
could have been an earlier (erosive) shoreline, possibly between-18m and 
-25 m mean sea level. 
The Hamilton Patches (Text-fig. 1) are two large asymmetric sand 
waves at the northern end of the sand bank complex, near Caloundra Inlet. 
The sand is oceanic and pure white, unlike the buff coloured Caloundra area 
sands. Transport is to the north by currents induced by swell and tides. The 
actual mode of transport is not yet known. It is suggested that parts of the 
sand shoals become detached from the main mass periodically, and join with 
the shoreface in the vicinity of Caloundra Inlet. Alternatively, the sand 
shoals (parabolic ridges) may be essentially static, with sand being transported 
over them in smaller bedforms. 
Landward delta 
The inner tidal delta south of Woorim and Comboyuro Point com­
prises a system of linear tidal sand ridges (Off 1963) and channels. Half of 
the linear ridges are spaced 1.5 km apart, and most are between I and 2.3 km 
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apart. They are between 7 m and 20 m high, and crestline lengths are 3 to 
9 krn (average 6 km). Most of the ridges are co-joined at their terminal ends 
by compressed-sigmoidal sand ridges, but some in the southwest are open­
ended. The compressed-sigmoidal ridges resemble parabolic blowouts in 
aeolian dune sands and similar processes are operative. In the underwater 
case, unequally dominated bi-directional transport is necessary through 
rectilinear reversing tidal currents. The open-ended channels are interpreted 
to be without an adequate supply of bed sand. The underwater parabolic 
dune shape has been produced by horizontal flow separations, resulting in 
.. mutually evasive ebb and flood channels" (Robinson 1960) alternating 
across the tidal delta area. The clOsed, crescentic ends of these channels have 
been produced by deposition of' traction load sand, during flow expansion 
and resultant velocity decrease, as the currents fan out over the crests of the 
ridges. 
The ridges are composed entirely of oceanic quartzose sand, with 
some shelly sand lag accumulations in the deepest channels. The tidal delta 
as a whole, has transgressed into Moreton Bay, which in that area was 
originally up to 30 m deep. The main channels which exist at present have 
been deepened to between -18 m and -23 m, but between Cowan Cowan 
Point and East Knoll a maximum depth of -57 m below mean sea level has 
been recorded (J. Church, pers. comm.). Scuba investigations to -42 m in 
this locality have shown that the channel sides consist of a stiff blue-grey 
clay (presumably Pleistocene estuary fill), which is covered by a thin layer 
of sand. The sand was in reasonably distinct ripples, even though observed 
at high tide slack water, indicating that the channel, even at this excessive 
depth, may be still in some kind of hydraulic equilibrium. 
The only other hard substrates so far discovered are layers of coastal 
sandrock ("coffee rock"), which crop out as ledges usually at depths between 
-7 m and-14m, as at Bulwer Ledge. Intermittent outcrops occur between 
Comboyuro Point and Cowan Cowan Point. Other known outCrops lie in the 
Pearl Channel and on the eastern side of East Channel between Tangalooma 
Wrecks and Cowan Cowan Point (Plate 1 ). 
YULE ROADS 
Yule Roads (Text-fig. 1) is a large, southward-transporting, flood­
dominated channel, terminating in Yule Bank which is a parabolic sand ridge. 
Charts from 1865, 1945, and photographs from 1972 have been used to 
calculate the movement of the southern crest of the ridge. Between 1865 
and 1945, the southern prograding front moved southward a distance of 
800 m at an average rate of 10 m/year. Between 1945 and 1972 it moved 
220 m south at a rate of 8 m/year. From this it is predicted that Yule Roads 
is an active flood channel with rates of progression comparable with those of 
East Channel (see page 30). 
From the author's experience in other tidal deltas it would be 
expected that Yule Roads would not prograde indefinitely without major 
geometrical changes. Once a channel becomes too long and straight it becomes 
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hydraulically unstable, and tends either to meander or to evolve into several 
�maller �nd �barter channels. Usually a linear tidal sand ridge begins to bend 
mto a stgmotdal curve as a minor ebb and minor flood channel are initiated. 
With time these tend to strengthen, and later may be stronger than the 
original single channel. 
CENTRAL BANKS 
The Central Banks (Text-fig. 1) are a complex pattern of ebb and 
flow channels. The smaller parabolic banks appear to have evolved from the 
breakdown of former, more continuous linear ridges. The possible future 
evolution of Yule Bank discussed above may result in a pattern similar to 
that of the Central Banks. It is possible that the Central Banks complex was 
originally a large, uniform flood channel-ridge like the present Yule Roads­
Yule Bank, and also like the existing Western Banks. 
CHANGES TO HYDROGRAPHIC CHARTS 
Within shallow areas of the shipping channels, echo sounder surveys 
are undertaken on a regular basis by the Queensland Department of Harbours 
and Marine. The Hydrographic plans of these surveys were made available to 
the author, and bed changes interpreted for Spitfire Channel and East Channel 
areas are presented here. 
Spitfire Channel 
Interpretations from marine charts AUS 235 and 236 (dated to 1971) 
and from aerial photography (1972) show that the ebb dominated Spitfire 
Channel (Text-fig. 1) is probably equal in strength to its counterpart, the ebb 
dominated Salamander Channel. The charted bed configurations also show 
that transport from the NW, 7 beacon area should be towards the south and 
east in the flood dominated Western Banks Channel (Text-fig. I). The 
shallow area between the two deeper ends of the shipping channel should be 
in approximate dynamic equilibrium. The charts show that the area is a 
"cross-over" ridge between two oppositely dominated channels and could 
therefore be quite complex in its transport patterns. 
The western sand ripples (amplitude 4 m) moved eastwards at an 
average rate of 14 m/year between 1968 and 1970, and 17 m/year between 
1970 and 1971. However, the sand ripples and shoals on the central ridge 
also moved eastwards, against the predicted direction of transport. 
It is not known whether the channel dredging of 1965 was sufficient 
to upset the normal dynamics, or whether the regression of sand ,ripples was 
only a short term fluctuation (Smith 1969) according to tidal phases before 
the times of survey. Field observations, although limited, have precluded the 
possibility that such distances could be covered by a single ripple in only one 
tidal phase. This is in agreement with the results of Bokuniewicz eta/. (1977). 
Another possibility is that sand is transported westward, but the actual major 
bed forms had moved eastward. In either case, the preliminary measurements 
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at this site contradict the overall hypothesis for ebb and flood channel 
transport (Ludwick 1974; Robinson 1960, 1966), at least for the period 
between 1966 and 1971. 
East Channel 
The East Channel bed (Text·fig. I) is covered by regular sand ripples, 
which receive sand from the north. The crestline lengths of the sand waves 
are very uniform (Plate 4), especially in the shallow dredged area. The lee 
face is quite steep but bi-directional tidal flow prevents it from becoming a 
slip face. This is seen from the side scan records (Plate 4), which show that 
sand ripples occur below the crest on the lee face as well as on the stoss or 
approach slope. The side scan records also show that the crest produces 
sluuper (probably ephemeral) ripples of smaller wavelength and height 
according to the flow structure and depth of water (compare with Langhorne 
1973, fig.lO). 
Variations of movement rates along the crest show that the advance 
of the flood dominated channel and its terminal sand ridge is neither uniform 
nor continuous (Bokuniewicz et a/. 1977). Smaller retreats occur, possibly 
caused by tidal variations over periods greater than say one lunar cycle, and 
certainly greater than one diurnal cycle. The effects of wave-induced currents, 
to which this site is exposed, have not been estimated. 
As the channel and ridge is a dynamic system, the shallow ridge 
piobably tends to reform if a sand supply is available. However, since 1965 
the East Channel has only needed minor maintenance dredging: October 
1972 (about 5 000 m3), February 1973 (about 10 000 m3), December 1973 
(about 4 000 m3), and April 1977 (amount unknown). The rate at which 
shoaling occurs, appears to be quite slow from a viewpoint of dredging 
economics, for the depth presently required. 
SAND TRANSPORT AND BED FORMS 
Transport of sand on the channel and bank slopes is by way of large­
scale asymmetric sand ripples (terminology of Allen 1968). These are often 
up to 4 m high, as shown on the side scan sonargraph of Plate 2. In extreme 
cases they are up to 5 m high (see Plate 3, fig. I). These ripples often have 
their stoss faces covered by smaller sand waves (still classed as "large-scale 
ripples") of the order of 0.6 m to 1.5 m high (Plate 3, fig. 3). These are in 
turn covered by small-scale ripples (less than 0.1 m high). 
Aerial photographs and side scan sonar records show that the crest­
lines of the larger ripples, I to 4 m high, are quite continuous and straight 
(Plates 3, 4) (Bokuniewicz et at. 1977). Diving investigations and side scan 
records have shown that the large-scale ripples of approximately I m height 
can be crescentic and sinuous in plan. The small-scale ripples are usua1ly 
crescentic or lunate in plan outline, and within the ripple trough both large 
and small scale ripples may have transport directions slightly different 
(Langhorne 1973, figs 6, 7 and 8) from that of the largest scale ripples 
(Plates 4, 5, 6). 
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CONCLUSION 
The northern entrance to Moreton Bay is a large and complex system 
of submarine sand banks and channels. Management of this system is of 
future concern for maintenance of the economic standing and viability of 
the Port of Brisbane (Langhorne 1973; Robinson 1960}. Serial hydrographic 
surveys have shown that the accepted, generalised hypotheses (Robinson 
1960) of ebb and flood channel dynamics are too simple (Langhorne 1973), 
especially with regard to predictions for short term movements. 
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PLATE EXPLANATION 
Plate I 
Side scan sonar record of coastal sandrock Jedge, with other 
intermittent outcrops, East Channel. Scale lines 25 rn apart. 
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PLATE I 
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PLATE EXPLANATION 
Plate 2 
Side scan sonar record in the East Channel. Scale lines 25 m 
apart. Large asymmetric sand ripples with straight crestlines. 
Asymmetry indicates transport towards the deeper parts of 
the channel. 
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PLATE 2 
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PLATE EXPLANATION 
Plate 3 Echo sounder records from Northeast Channel. 
Fig. Very large asymmetric sand ripples. 
Fig. 2 Two generations of ripples. 
37 PLATE 3 
Fig. 1 Fig. 2 
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PLATE EXPLANATION 
Plate 4 
Side scan sonar· record of East Channel taken in cltannel 
cutting. Scale lines 25 m apart. Record taken during ebb 
tide flow, but ·even the smallest sand ripples are flood 
directed. 
PLATE 4 
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PLATE EXPLANATION 
Plate 5 
Side scan sonar record of two sets of large scale ripples. The 
smaller set are aligned at a different angle to the larger set. 
Scale lines are 25 m apart. 
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PLATE S 
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PLATE EXPLANATION 
Plate 6 
Side scan sonar record taken (across the channel) almost 
parallel with large-scale ripple crests. Smaller ripples show 
their asymmetry - steep lee sides are reflective, while gentle 
stoss slopes are in acoustic "shadow". Scale lines are 25 m 
apart. 
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PLATE 6 
